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TOKEN RING CONCENTRATOR WITH GLOBAL 
RESET CAPABILITY 

BACKGROUND OF THE INVENTION 

This invention relates to computer communications 
networks operating in accordance with a token ring 
access protocol and, more particularly, to a token ring 
concentrator for use in such networks. 
Token ring networks are well de?ned and standard 

ized networks by which computers connected to the 
network may communicate with each other. A token 
ring network includes a trunk which comprises a nor~ 
mally closed ring and includes a token ring concentra 
tor having a number of input/output ports through 
which, by means of relay switching, computers may be 
inserted into the network. A standard governing token 
ring networks is the IEEE Standard 802.5, wherein 
each of the input/output ports is referred to as a trunk 
coupling unit. According to this standard, insertion of a 
computer into the ring is controlled by the computer 
itself, with the mechanism for effecting the insertion or 
bypass of the computer residing in its respective input 
/output port of the concentrator. Each computer is 
connected to a respective input/output port of the con 
centrator via a medium interface cable (MIC) and the 
computer exercises control of the insertion/bypass 
mechanism via the MIC using a phantom circuit tech 
nique. The phantom circuit impresses a DC voltage on 
the MIC. This DC voltage is transparent to the passage 
of computer-transmitted symbols, hence the name 
"phantom". The impressed voltage is used within the 
input/output port of the concentrator to effect the 
transfer of a switching action to cause the serial inser 
tion of the computer in the ring. Cessation of the phan 
tom drive causes a switching action which will bypass 
the computer and cause the computer to be put into a 
looped (wrapped) state. This loop may be used by the 
computer for off-line self-testing functions. 
The IEEE Standard 802.5 illustrates relay contacts 

for effecting the switching action to bypass/insert the 
computer. Typically, a latching relay is used because 
the impressed phantom voltage, and the resulting phan 
tom current, is not sufficient to continuously power a 
relay. Instead, a capacitor is usually provided to store 
energy, and at the appropriate time the capacitor is 
discharged through the relay coil to provide the burst 
of energy required to switch the relay. 

In a system of the type described, a typical latching 
relay includes a set coil and a reset coil, with the set coil 
being energized to effect insertion of the computer into 
the ring and the reset coil being energized to effect 
bypass of the computer from the ring. It is often desired 
to provide a global reset capability which results in 
simultaneously bypassing all of the computers coupled 
to the input/output ports of a concentrator. This re 
quires that all of the reset coils be energized simulta 
neously. It is therefore an object of the present inven 
tion to provide a global reset arrangement allowing for 
the simultaneous energization of all of the reset coils in 
a token ring concentrator. 

If the reset coils are used by the insertion/bypass 
control mechanisms in the input/output ports as well as 
by the global reset arrangement, some means must be 
provided for isolating the reset coils from each other 
while still coupling all of the reset coils to the global 
reset arrangement. Accordingly, it is a further object of 
this invention to provide an arrangement which effects 
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2 
such isolation. If a port is reset while in use. this can 
create an undesirable condition for the computer con 
nected to that port. It is therefore another object of this 
invention to provide an arrangement which prevents 
activation of the global reset function from affecting an 
input/output port that is active. 

SUMMARY OF THE INVENTION 

The foregoing and additional objects are attained in 
accordance with the principles of this invention by 
providing a token ring concentrator for a computer 
communications network operating in accordance with 
a token ring access protocol, the concentrator compris 
ing, a plurality of ports each for connection to an input 
/output port of a respective computer having a token 
ring adaptor, each of the concentrator ports having 
switching means for selectively inserting the respective 
computer into the network or isolating the respective 
computer from the network, the switching means in 
cluding a latching relay having a set coil and a reset 
coil, the switching means being so arranged that energi 
zation of the set coil effects insertion of the respective 
computer into the network and energization of the reset 
coil effects isolation of the respective computer from 
the network, and control means for controlling the 
selective energizations of the set coil and the reset coil, 
the control means being responsive to a phantom volt 
age supplied by the respective computer when it is 
connected to the concentrator port for energizing the 
set coil and responsive to the absence of the phantom 
voltage for energizing the reset coil, and global reset 
means coupled to all of the concentrator ports for selec_ 
tively energizing all the reset coils, the global reset 
means including a switch, current pulse generating 
means responsive to operator manipulation of the 
switch for generating a current pulse, means for cou 
pling the current pulse generating means to the reset 
coils of all of the concentrator ports, and means for 
providing isolation between the reset coils of the con 
centrator ports. 

In accordance with an aspect of this invention, the 
coupling means of the global reset means includes a pair 
of leads extending from the current pulse generating 
means and the isolation providing means includes in 
each of the concentrator ports a ?rst transistor con 
nected between a first of the leads and a first end of the 
respective reset coil and a second transistor connected 
between the second of the leads and the second end of 
the respective reset coil. 

In accordance with another aspect of this invention, 
each of the concentrator ports further includes reset 
disabling means responsive to the presence of the phan 
tom voltage at that port for providing a path for said 
current pulse that bypasses the reset coil of that port. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing will be more readily apparent upon 
reading the following description in conjunction with 
the drawings wherein: 
FIG. I is a block diagram of a token ring network 

having a token ring concentrator including a plurality 
of trunk coupling units according to the standards set 
forth in IEEE Standard 802.5; 
FIG. 2 is a detailed schematic circuit diagram of a 

bypass control circuit constructed in accordance with 
the principles of this invention; and 
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FIG. 3 is a schematic circuit diagram of global reset 
circuitry which may be coupled to the circuitry shown 
in H6. 2. 

DETAILED DESCRIPTION 

FIG. 1 shows a token ring concentrator including a 
plurality of trunk coupling units according to IEEE 
Standard 802.5. The concentrator 10 includes a looped 
or endless two wire communications channel, or ring, 
12 (also referred to as a trunk) which passes through a 
plurality of trunk coupling units, or ports, 14a, 14b, . . ., 
14m These ports are each connected to a respective 
input/output port ofa computer 16a. 16b, . . ., 16a by a 
medium interface cable 18a. 18b, . . ., 1811. In accordance 
with the IEEE Standard 802.5, each of the computers 
16a, 16b, . . ., 16n includes a token ring adaptor which 
has separate receive and transmit transformers Each 
transformer has two coils which are DC isolated but 
AC signal coupled to each other so that there is a trans 
mit pair of conductors 20 and a receive pair of conduc 
tors 22. These conductors have impressed on them a 
phantom voltage so that the transmit pair of conductors 
20 have a voltage of +V volts DC and the receive pair 
of conductors 22 have a voltage of 0 volts DC. 

Within each of the ports 14 of the concentrator 10 is 
a switching mechanism 24 comprising a plurality of 
relay contacts which are utilized to selectively insert 
the respective computer 16 into the token ring network 
or bypass (isolate) the respective computer from the 
token ring network. Control of the switching action is 
effected through the bypass control circuit 26 within 
each of the ports 14. The bypass control circuit 26 in 
cludes a latching relay whose contacts make up the 
switching mechanism 24, and responds to the presence 
or absence of the phantom voltage impressed on the 
medium interface cable 18 by the respective computer 
16 for inserting or bypassing, respectively, the respec 
tive computer 16. 
Each of the ports 14 also includes a load balance 

circuit 27. According to the IEEE Standard 802.5, the 
static load provided between the leads 32 and 29 and the 
leads 34 and 31 shall have a resistance between 2.9 
kilohms and 5.3 kilohms and shall be matched within 
5%. The load between the leads 32 and 34 is produced 
by the bypass control circuit 26 and the load between 
the leads 29 and 31 is produced by the load balance 
circuit 27, which must compensate for any non-linearity 
of the load produced by the bypass control circuit 26. 
FIG. 2 shows a bypass control circuit 26 constructed 

in accordance with the principles of this invention. The 
bypass control circuit 26 includes the coils of a latching 
relay whose contacts make up the switching mechanism 
24. This latching relay includes a set coil 28 and a reset 
coil 30. When the set coil 28 is energized, the switching 
mechanism 24 functions to insert the respective com 
puter 16 into the token ring network. When the reset 
coil 30 is energized, the switching mechanism 24 func 
tions to isolate the respective computer 16 from the 
token ring network. The tenninal 32 of the bypass con 
trol circuit 26 is connected to receive the phantom 
positive voltage applied by the respective computer 16 
to the transmit pair 20 of the medium interface cable 18 
and the terminal 34 of the bypass control circuit 26 is 
connected to receive the phantom zero volts applied by 
the respective computer 16 to the receive pair 22 of the 
medium interface cable 18. 
When the phantom voltage is initially applied across 

the terminals 32 and 34 due to the connection of the 
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4 
respective computer 16 to the port 14 via the medium 
interface cable 18, the gate 36 of the programmable 
unijunction transistor 38 is at a higher voltage than the 
anode 40, so the transistor 38 does not conduct. At this 
time. the ?ow of current through the resistor 42 and the 
diode 44 due to the phantom voltage charges the capac 
itor 46. When the capacitor 46 is charged to a voltage 
equal to the voltage at the gate 36 plus the offset voltage 
of the transistor 38, the transistor 38 is caused to con 
duct. This provides a forward bias for the transistor 48. 
Conduction of the transistor 48 allows the capacitor 46 
to discharge through the set coil 28 of the latching 
relay, causing the respective computer 16 to be inserted 
into the token ring network. The transistor 38 stops 
conducting when the capacitor 50 becomes fully 
charged, thus terminating the current ?ow through the 
coil 28. The capacitor 46 then recharges. The diode 52 
is provided for protection against back EMF in the set 
coil 28. 
Whenever the phantom voltage is present across the 

terminals 32 and 34 due to the connection of the me 
dium interface cable 18 to the port 14, the gate 54 of the 
programmable unijunction transistor 56 is at a higher 
voltage than the anode 58. However, if the medium 
interface cable 18 is disconnected from the port 14 or if 
the computer 16 removes the phantom voltage, the 
voltage on the gate 54 goes below the voltage at the 
anode 58 to cause the transistor 56 to become conduc 
tive. This allows the capacitor 60 to discharge through 
the transistor 56 and forward bias the transistor 62. 
Conduction of the transistor 62 allows the capacitors 46 
and 50 to discharge through the reset coil 30 of the 
latching relay. Energization of the reset coil 30 causes 
the switching mechanism 24 to bypass, or isolate, the 
port 14 from the token ring network. The resistor 64 is 
provided to limit the voltage across the reset coil 30 and 
the diode 66 provides protection against back EMF in 
the reset coil 30. > 

In accordance with the principles of this invention, 
the transistor 68 and the transistor 70 provide a path for 
the global reset current pulse which energizes the reset 
coil 30. The transistors 68 and 70 also function to pro 
vide signal isolation between all of the ports 14 of the 
concentrator 10, since the reset coils of the latching 
relays of all of the ports 14 are connected in parallel to 
effect the global reset function. A circuit for generating 
the global reset current pulse is shown in H6. 3. This 
circuit includes the battery 72, preferably a three volt 
lithium battery for long life, the capacitor 74 and the 
switch 76. The switch 76 is a momentary contact type 
switch wherein the armature 78 normally connects the 
terminals 80 and 82, thereby connecting the capacitor 
74 to the reset terminals 84 and 86. The reset tenninals 
84 and 86 are connected to all of the ports 14 of the 
concentrator 10. Normally, the capacitor 74 has no 
charge thereon, so there is no circuit operation, with the 
transistors 68 and 72 providing isolation between the 
ports 14. However, when the armature 78 of the switch 
76 is moved to the position shown by the broken line so 
that the switch terminals 80 and 88 are connected, the 
capacitor 74 is charged by the battery 72. Upon release 
of the armature 78 by the operator to the original posi 
tion shown by the solid line, the charged capacitor 74 is 
connected across the terminals 84 and 86. The capacitor 
74 then forward biases the transistors 68 and 70, and 
discharges through the reset coils 30 of all of the ports 
14. This results in all of the ports 14 being isolated from 
the token ring network, and allows for their subsequent 
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insertion whenever phantom voltage is present. The 
light emitting diode 89 provides a visual indication 
when the capacitor 74 is charged sufficiently to guaran 
tee a global reset. 
The light emitting diode 90 and the resistor 92 pro 

vide an indication of the status of the respective port 14, 
the light emitting diode 90 being energized whenever 
the phantom voltage is present across the terminals 32 
and 34. The light emitting diode 90 in the bypass control 
circuit 26 introduces a non-linearity that causes the 
effective resistance between the terminals 32 and 34 to 
change as the voltage changes (the IEEE. Standard 
802.5 allows a phantom voltage in the range from 3.5 
volts to 7.0 volts). As a result, using a resistor as the load 
balance 27 will not meet the requirements of the IEEE 
Standard 802.5 since its resistance would not change 
with the change in voltage. In order to meet the 5% 
matching requirement, an opto-isolator circuit 94 is 
provided across the terminals 29 and 31. The light emit 
ting diode 96 of the opto-isolator 94 provides the same 
equivalent voltage drop as the light emitting diode 90, 
thereby satisfying the load balancing requirement. 
According to this invention, the opto-isolator 94 is 

also utilized to provide global reset protection for ac 
tive ports so that accidental operation of the switch 76 
(FIG. 3) will not reset ports which are in use. Thus, the 
phototransistor 98 of the opto-isolator 94 is coupled to 
short circuit the transistor 70 when phantom voltage is 
present, thereby preventing the transistor 70 from be 
coming conductive when a global reset current pulse is 
applied to the terminals 84, 86. The transistor 98, when 
conductive, provides a path for that current pulse, 
which path bypasses the reset coil 30. 

Accordingly. there has been disclosed an improved 
token ring concentrator with global reset capability for 
use in a token ring network. While an illustrative em 
bodiment of the present invention has been disclosed 
herein, it will be apparent to those of ordinary skill in 
the art that various modi?cations and adaptations to 
that embodiment are possible and it is only intended that 
the present invention be limited by the scope of the 
appended claims. 
We claim: 
I. A token ring concentrator for a computer commu 

nications network operating in accordance with a token 
ring access protocol, the concentrator comprising: 

a) a plurality of ports each for connection to an input 
/output port of a respective computer having a 
token ring adaptor, each of said concentrator ports 
having: 
1) switching means for selectively inserting the 

respective computer into the network or isolat 
ing the respective computer from the network, 
the switching means including a latching relay 
having a set coil and a reset coil, the switching 
means being so arranged that energization of said 
set coil effects insertion of the respective com 
puter into the network and energization of said 
reset coil elTects isolation of the respective com 
puter from the network; and 

2) control means for controlling the selective ener 
gizations of said set coil and said reset coil, said 
control means being responsive to a phantom 
voltage supplied by the respective computer 
when it is connected to said concentrator port 
for energizing said set coil and responsive to the 
absence of said phantom voltage for energizing 
said reset coil; and 
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6 
b) global reset means coupled to all of said concentra 

tor ports for selectively energizing all said reset 
coils, said global reset means including a switch, 
current pulse generating means responsive to oper 
ator manipulation of said switch for generating a 
current pulse, means for coupling said current 
pulse generating means to the reset coils of all of 
said concentrator ports, and means for providing 
isolation between the reset coils of the concentra 
tor ports. 

2. The concentrator according to claim 1 wherein: 
said coupling means of said global reset means in 

cludes a pair of leads extending from said current 
pulse generating means; and 

said isolation providing means includes in each of said 
concentrator ports a ?rst transistor connected be 
tween a ?rst of said leads and a ?rst end of the 
respective reset coil and a second transistor con 
nected between the second of said leads and the 
second end of the respective reset coil. 

3. The concentrator according to claim 2 wherein: 
said switch includes an operator manipulatable arma 

ture and three terminals, said armature normally 
connecting a ?rst of said terminals to a second of 
said terminals and responsive to operator manipula 
tion thereof for connecting the ?rst of said termi 
nals to the third of said terminals, said second 
switch terminal being connected to said ?rst lead; 
and 

said current pulse generating means includes a capaci 
tor connected between said ?rst switch terminal 
and said second lead and a battery connected be 
tween said third switch terminal and said second 
lead. 

4. The concentrator according to claim 1 wherein 
said control means includes: 

a capacitor coupled to be charged when said phan 
tom voltage is supplied; 

means responsive to the charge on said capacitor 
reaching a predetermined threshold for discharg 
ing said capacitor through said set coil and thereaf 
ter recharging said capacitor; and 

means responsive to cessation of said phantom volt 
age for discharging said capacitor through said 
reset coil. 

5. The concentrator according to claim wherein each 
of said concentrator ports further includes reset dis 
abling means responsive to the presence of said phan 
torn voltage at that port for providing a path for said 
current pulse that bypasses said reset coil. 

6. The concentrator according to claim 5 wherein: 
said coupling means of said global reset means in 

cludes a pair of leads extending from said current 
pulse generating means; 

said isolation providing means includes in each of said 
concentrator ports a ?rst transistor connected be 
tween a first of said leads and a ?rst end of the 
respective reset coil and a second transistor con 
nected between the second of said leads and the 
second end of the respective reset coil; and 

said reset disabling means includes means coupled to 
said second transistor and operative in response to 
the presence of said phantom voltage for providing 
a path for said current pulse which bypasses said 
second transistor. 

7. The concentrator according to claim 6 wherein 
said path providing means of said reset disabling means 
includes an opto-isolator having a light emitting diode 
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coupled to receive the phantom voltage and a light 
sensitive transistor coupled to said second transistor and 
so arranged that when conductive said light sensitive 
transistor provides a path for said current pulse which 
prevents said second transistor from conducting, 
thereby bypassing said current pulse from said reset 
coil. 

8. The concentrator according to claim 7 wherein 
each of said concentrator ports further includes an indi 
cator light emitting diode connected to be energized 
when said phantom voltage is present at that port and 
said opto-isolator light emitting diode balances the load 
produced by said indicator light emitting diode. 

9. The concentrator according to claim 3 wherein 
said global reset means includes indicating means for 
providing an indication when said capacitor is suffi 
ciently charged that said current pulse is adequate to 
fully energize all the reset coils of said concentrator. 

10. The concentrator according to claim I wherein 
each of said concentrator ports further includes: 

an indicator light emitting diode connected to be 
energized when said phantom voltage is present at 
that port; and 

a balance diode coupled to receive said phantom 
voltage and balance the load produced by said 
indicator light emitting diode. 

I]. The concentrator according to claim 10 wherein: 
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8 
said coupling means of said global reset means in 

cludes a pair of leads extending from said current 
pulse generating means; and 

said isolation providing means includes in each of said 
concentrator ports a ?rst transistor connected be 
tween a first of said leads and a ?rst end of the 
respective reset coil and a second transistor con 
nected between the second of said leads and the 
second end of the respective reset coil; and further 
including: 
reset disabling means including said balance diode 
and means coupled to said second transistor and 
operative in response to the presence of said 
phantom voltage at said balance diode for pro 
viding a path for said current pulse which by 
passes said second transistor. 

12. The concentrator according to claim 11 wherein 
said reset disabling means includes an opto-isolator 
having a light emitting diode coupled to receive the 
phantom voltage and a light sensitive transistor coupled 
to said second transistor and so arranged that when 
conductive said light sensitive transistor provides a path 
for said current pulse which prevents said second tran 
sistor from conducting, thereby bypassing said current 
pulse from said reset coil, said light emitting diode of 
said opto-isolator functioning as said balance diode and 
said light sensitive transistor functioning as said path 
providing means. 

i i O . $ 
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[57] ABSTRACT 
A concentrator for a token ring network utilizes latch 
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